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DETAILED ACTION 
Drawings 

1. In the previous Office Action (Advisory Action mailed on 05 December 2007), there are 

objections to the drawings. Applicant's most recently filed document is a Request for Continued 

Examination (RCE) filed on 07 January 2008. This RCE does not include any additional remarks 

concerning the standing objections to the drawings. Accordingly, Examiner respectfully maintains the 

previous objections. For detailed reference, here is a copy of the discussion of the drawing objections in 

the previous Office Action (Ad\dsory Action mailed on 05 December 2007, p. 2, "Drawings" section): 

Applicant's response to the objections to tlie drawings in the previous Office Action (mailed on 28 
August 2007) is noted and appreciated. Applicant responded by stating: 

"It is asserted in the Office Action that Figures 6-7 include connections that are not supported. 
Applicant respectfully disagrees. 

Applicant notes that on page 6, lines 10-15 of tlie specification it is asserted that the 'peak value 
sensor senses the maximum and/or minimum levels from the two outputs.... The error amplifier 
amplifies a difference between the detected maximum and minimum levels ....' Therefore, the 
connections between the peak value sensor and the error ampHfier can be sufficiently derived 
from the foregoing. Approval is respectfully requested" (REMARKS, p. 5). 

Examiner respectfully notes that this portion of the specification does not actually define the 
^number* of connections between the peak value sensor and the error amplifier. Thus, 
Applicant's response is not persuasive. Accordingly, Examiner respectfully maintains the 
previous objections. 

Claim Objections 

2. Claims 1 and 9 are objected to because of the following informalities: 

In claim 1, "a the limiting amplifier" is used where - a the Hmiting amplifier - may be intended 
(changes shown by Examiner). Othemise, the usage of "a the" is unclear. 

Also, "wherein the differential signal is are output" is used where — wherein the differential 
signals is are output — may be intended (changes shown by Examiner). Otliei'wdse, antecedent basis is 
inconsistent vNdth tlie pre\dous instances of plural "differential signals". 

Also, "a cascaded set of a plurality of auto-offset cancellation portion" is used w^here — a cascaded 
sot of a pluralit>' of an auto-offset cancellation portion - may be intended (clianges shown by Examiner). 
Otherwise, each "set" of the "series of sets" includes multiple auto-offset cancellation portions, which is in 
contrast \>ith each set ha^^ng one auto-offset cancellation portion (see corresponding Fig. 5). Similarly, 
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"wherein the auto-offset cancellation portions comprises" is used where - w^herein the auto-offset 
cancellation portions portion comprises — may be intended (changes shown by Examiner). Otherwise, 
the antecedent basis would be unclear. 

In claim 9, "a the peak sensor" is used where - a the peak sensor ~ may be intended (changes 
shovNTi by Examiner). Otherwise, the usage of "a the" is unclear. 

Appropriate correction is required. 

Claim Rejections - fif: USC S 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of cariying out his invention. 

4. Claims 9 and 10 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that the inventor(s), at 
the time the application was filed, had possession of the claimed invention. 

Applicant amended independent claim 1 to include limitations detailing the "post amphfier", e.g., 
a "peak value sensor", an "error amplifier", a "limiting amplifier", and an "auto-offset cancellation 
portion". These limitations correspond to the embodiment of post amplifier 44 in Fig. 6. However, 
dependent claims 9 and 10 include limitations also detailing the "post amplifier", e.g., a "peak value 
sensor", an "error amplifier", a "first limiting amplifier", an "auto-offset cancellation portion", and a 
"second limiting amplifier". These limitations of dependent claims 9 and 10 correspond to the 
embodiment of post amplifier 44 in Fig. 7. Since claims 9 and 10 are dependent claims of independent 
claim 1, the claimed invention of claims 9 and 10 includes a post amplifier that includes limitations of the 
embodiment of Fig. 6 and limitations of tlie embodiment of Fig. 7, However, Applicant's disclosure does 
not teach or suggest the use of these two embodiments together. Accordingly, dependent claims 9 and 
10 introduce subject matter that is new matter. As some potential remedies, Examiner respectfully 
presents the following suggestions: 
Cancel claims 9 and 10. 
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Amend claim 1 so that it is broad enough to correspond to both embodiments of Figs. 6 and 7. 
- Amend claim 1 so that it is directed to tlie embodiment of Fig. 7. 

5. The following is a quotation of the second paragraph of 35 U-S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims i, 3, 4, 6, 9, and 10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for faihng to particularly point out and distinctly claim the subject matter which apphcant 
regards as the invention. 

* In particular, notice the follov\ing limitations of independent claim 1: 

apeak value sensor which detects the maximum or minimum levels from the outputs 
of a limiting amplifier; and 

an error amplifier which amplifies the difference between the maximum or minimum 
levels and feeds an amplification result to the limiting amplifier, 

wherein intrinsic offsets and offsets inherited from a signal output from the differential 
amplifier are canceled if DC gain from the error amplifier is greater than a DC gain of the Umiting 
amplifier, and the post amplifier comprises a series of sets, each of the sets 
comprising: 

a the limiting amplifier which amplifies the differential signals and cancels offsets 
inherited from the differential signals or an offset occurring during the amplification according to 
a predetermined control signal wherein the differential signals is are output from the single-to- 
differential converter for the first set and output from the limiting amplifier of the previous set for 
the subsequent sets; and 

a cascaded set of a plurality of auto-offset cancellation portion which calculates a 
difference between outputs of the limiting amplifier, amplifies the difference, and 
prorides the amplification result as the predetermined control signal to the hmiting 
amplifier, wherein the auto-offset cancellation portions comprises: . 
the peak value sensor; and 
the error amplifier, 
(emphasis Examiner's). 

Notice the initial introduction of "apeak value sensor", "an error amplifier" , and "a limiting 
amplifier". Later in the claim, there is the "post amplifier", which "comprises a series of sets". 
Each of tliese sets comprises "the peak value sensor", "the error amplifier", and "a the limiting 
amplifier". However, notice, again, that the initial introduction of "a peak value sensor", "an error 
amplifier", and "a limiting amplifier" only introduces one instance of each of these claim elements. 
The "series of sets" implies multiple instances of "the peak value sensor", "the error amplifier", 
and "a the limiting amplifier", i.e., one instance of each of these elements for each set. Thus, the 
following questions arise about the scope of the claim: 
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Is there only one instance of each of these claim elements? 

If so, how can each set comprise the same one instance of each of these claim elements? 
If not, why does tlie claim introduce only one instance of each of these claim elements? 
These questions indicate that the language of daim 1 (and its dependent claims) is indefinite. 



As a remedy, Examiner respectfully suggests the following changes to the language of claim 1: 

a peak value sensor which detects the maximum or minimum levels from the outputs of a 
limiting amplifier; and 

an error amplifier which amplifies the difference between the maximum or minimum 
levels and feeds an amplification result to the Hmiting amplifier, 

wherein intrinsic offsets and offsets inherited from a signal output from tlic differential 
amplifier arc canceled if DC gain from the error amplifier is greater than a DC gain of the limiting 
amplifier, and tlie post amplifier comprises a series of sets, each of the sets comprising: 

a the Hmiting amplifier which amplifies the differential signals and cancels offsets 
inherited from the differential signals or an offset occurring during the amplification according to 
a predetermined control signal wherein the differential signals is are output from the single-to- 
differential converter for the first set and output from the limiting amplifier of the prexious set for 
the subsequent sets; and 

a cascaded set of a plurality ' of an auto-offset cancellation portion whicli 
calculates a difference between outputs of the limiting amplifier, amplifies the difference, and 
provides the amplification result as the predetermined control signal to the hmiting amplifier, 
wherein the auto-offset cancellation portions portion comprises: 

the a peak value sensor which detects the maximum or minimum levels 
from the outputs of the limiting amplifier : and 

the an error amplifier which amplifies the difference between the 
maximum or minimum levels and feeds an amplification result to the limiting amplifier. 

wherein intrinsic offsets and offsets inherited from a signal output from the differential 
amphfier are canceled if DC gain of the error amplifiers is greater than the DC gain of the Hmiting 
amplifiers . 

7. Claims 9 and 10 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
faiHng to particularly point out and distinctly claim the subject matter wdiich applicant regards as the 
invention. 

Similar to the discussion of independent claim 1 above (35 U.S.C. 112, second paragraph), claim 9 
introduces similar issues. In particular, notice the following limitations of claim 9: 
(from parent claim 1) 

a peak value sensor which detects the maximum or minimum levels from the outputs 
of a limiting amplifier; and 

an error amplifier which amplifies the difference between the maximum or minimum 
levels and feeds an amplification result to the limiting ampHfier, 

(from claim 9) 
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The burst mode optical receiver of claim 1, wherein the post amplifier comprises 
cascaded sets, each of the sets comprising: 

a first limiting amphfier which amplifies the differential signals and cancels the offsets 
inherited from the differential signals or the offset occurring during the amplification according 
to the predetermined control signal; 

an auto offset cancellation portion which calculates a difference between the outputs of 
the first limiting amphfier, amplifies the difference, and provides the amplification result as the 
predetermined control signal to the first limiting amplifier; 

a second limiting amplifier which amplifies differential signals output from the first 
limiting amphfier; and 

wherein the differential signals is-are output from the single-to-differential converter for 
the first set and output from the second limiting amphfier of the previous set for the subsequent 
sets, and the auto-offset cancellation portion comprises: 

a the peak vahie sensor which detects the maximum and minimum levels from the 
outputs of the first limiting amplifier; and 

the error amplifier. 

Similar to the discussion of independent claim 1 above, notice the initial introduction of "apeak value 
sensor'' and "an error amplifier" in parent claim 1. Later in claim 9, there is the "post amplifier", 
which ''comprises cascaded sets". Each of these sets comprises "a the peak value sensor'' and 
"t/ic error amplifier". However, notice, again, that tlie initial introduction of "apeak value sensor" 
and "an error amplifier" only introduces one instance of each of these claim elements. The 
"cascaded sets" implies multiple instances of "the peak value sensor" and "the error amplifier", 
i.e., one instance of each of these elements for each set. Thus, the following questions arise about the 
scope of tlie claim: 

Is there only one instance of each of these claim elements? 

If so, how can each set comprise the same one instance of each of these claim elements? 
If not, why does the claim introduce only one instance of each of these claim elements? 
These questions indicate that the language of claim 9 (and its dependent claim 10) is indefinite. 



As a remedy. Examiner respectfully suggests the following changes to the language of claims 1 and 
(from parent claim 1) 

a peak value sensor which detects the maximum or minimum levels from the outputs of a 
limiting amplifier; and 

an error amplifier which amphfics the difference bct^vccn the maximum or - minimum 
levels and feeds an amplification result to the limiting amplifier, 
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(from claim 9) 

The burst mode optical receiver of claim 1, wherein the post amplifier comprises cascaded 
sets, each of the sets comprising: 

a first limiting amplifier which amplifies the differential signals and cancels the 
offsets inherited from the differential signals or the offset occurring during the amplification 
according to the predetermined control signal; 

an auto offset cancellation portion which calculates a difference between the 
outputs of the first limiting amplifier, amplifies the difference, and provides the amplification 
result as the predetermined control signal to the first limiting amplifier; 

a second limiting amplifier which amplifies differential signals output from the 
first limiting amplifier; and 

wherein tlie differential signals are output from the single-to-differential 
converter for the first set and output from the second limiting amplifier of the previous set for the 
subsequent sets, and the auto-offset cancellation portion compiises: 

a the peak value sensor which detects the maximum and minimum levels 
from the outputs of the first limiting amplifier; and 

the an error amplifier which amplifies the difference between the 
maximum or minimum levels and feeds an amplification result to the first limiting amplifier . 

Claim Rejections -33 USC §103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinaiy skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the maimer in which the invention was made. 

9. This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at tlie time any inventions covered therein were made absent any e\ddence to the contrar}'. 
Applicant is ad\ased of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly ownied at the time a later invention \vas made in order for the 
examiner to consider the appHcabilit}' of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior 
art under 35 U.S.C. 103(a). 

10. Claims 1 and 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ono (U.S. 
Patent Application Publication No. US 2002/0109075 Ai) in ^dew of Ide et al. (U.S. Patent No. 5,955,921, 
hereinafter "Ide") and Hatakevama et al. (U.S. Patent No. 6.018.407. hereinafter "Hatakevama") . 



Regarding claim 1, Ono discloses: 
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A burst mode optical receiver (e.g., Fig. 41) comprising: 

a photodiode which converts an input optical signal into a current signal (PD); 

a pre-amplifier which converts the current signal into a voltage signal (IV); 

a single-to-differential converter which converts the single voltage signal output from the pre- 
amplifier into differential signals (AMP); 

a post amplifier which amphfies the differential signals and cancels an offset occurring during tlie 
amphfication or offsets inherited from the differential signals (DAMP and VOS); and 

a discriminator which discriminates data from the differential signals (CMP). 

Ono does not expressly disclose: 

a single-to-differential converter which converts the single voltage signal output from the pre- 
amplifier into differential signals wherein the single-to-differential converter comprises a differential 
amplifier whidi receives a predetermined reference voltage as a first input and the single voltage signal as 
a second input to output symmetrical differential signals. 

However, such a structure is known in the art, as shown by the automatic threshold control (ATC) 
circuit of Ide (Fig. 30). At the time the invention was made, it would have been obvious to one of ordinar>' 
skill in the art to include an ATC circuit in the single-to-differential converter of Ono. One of ordinary 
skill in the art would have been motivated to do this to provide a wide dynamic range (Ide, col. 2, 1. 25- 
26), w^hich enables the receiver of Ono to follow variations in the level of the input signal (Ide, col. 2, 1. 20- 
24). 

Ono in \dew of Ide does not expresslv disclose fbut Hatakeyama does) : 

a peak value sensor w^hich detects the maximum or minimum levels from the outputs of a limiting 
amplifier (e.g.. PDf i)P or PDf i)N in Fig. 7): and 

an error amplifier which amplifies the difference between the maximum or minimum lev^els and 
feeds an amplification result to the limiting amplifier f e.g.. AMPf 1) in Fig. 7). 
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wherein the post amplifier comprises a series of sets fe.g., amplifiers after PRE in Fig. 7), each of 
the sets comprising: 

a limiting amplifier (e.g.. LIMf ill which amplifies the differential signals and cancels 
offsets inherited from the differential signals or an offset occurring during the amplification fcol. 
1. 1. L 48-f;il according to a predetermined control signal fe.g.. signals from AMPf 1)) wherein the 
differential signals are output from the single-to-differential converter for the first set and output 
from the limiting amplifier of the previous set for the subsequent sets: and 

an auto-offset cancellation portion (e..^., loopback components in LIMfi)) which 
calculates a difference between outputs of the limiting amplifier, amplifies the difference, and 
provides the amplification result as the predetermined control signal to the limiting amplifier, 
wherein the auto-offset cancellation portion comprises: 

the peak value sensor: and 

the error amplifier. 

However, such a structure is known in the art, as shown bv the offset compensating amplifying 
circuits of Hatakevama (e.g., amplifiers after PRE in Fig. 7). At the time the invention was made, it would 
have been obvious to one of ordinary skill in the art to such offset compensating teachings in the post 
amplifier of Ono in view of Ide. One of ordinary skill in the art would have been motivated to do this since 
doing so would compensate rHatakevama, col. 1, 1. 1. the offset from differential amplifiers/signals, 

such as the differential amplifierfsl/signals of Ono (Ono, DAMP in Fig. 41I in view of Ide. 

Ono in view of Ide and Hatakevama does not expresslv disclose: 

wherein intrinsic offsets and offsets inherited from a signal output from the differential amplifier 
are canceled if DC gain from the error amplifier is greater than a DC gain of tlie limiting amplifier. 

However, notice that this limitation is an intended result, not a particular structure of the 

claimed apparatus. Claim scope is not limited bv claim language that suggests or makes optional but does 
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not limit a claim to a particular structure fSee MPEP 2iii>Q4). Since this claim is an apparatus claim, it 
must be structurally distin^ishable from the prior art (See MPEP 2114). Moreover, the manner of 
operating Applicant's claimed apparatus does not differentiate it from the prior art if the prior ait 
apparatus teaches all of the structural limitations of the claim fSee MPEP 2114I. Therefore, since this 
limitation does not structurally distinguish Applicant's claimed invention from the prior ait of record, this 
limitation does not limit the scope of the claim. Accordingly, this limitation does not patentablv 
distinguish Applicant's claimed invention from the prior art of record. 

Moreover, notice that this intended result is credited to the structure of Applicant's Fig. 6, Next, 
notice the similarities between the structure of Applicant's Fig. 6 (more details on p. 6. 1. .^-22) and the 
structure of the prior art of record f Hatakevama, Fig. 7. col. 1, 1. 47 - coL 2, 1. q). In some ways, thev seem 
even identical. Since the claimed intended result is credited to the structure of Applicant's Fig. 6, one 
would expect similar, if not identical, results from the similar, if not identical, staicture of the prior art of 
record. 

Regarding claim 3, Ono in view of Ide and Hatakevama discloses: 

The burst mode optical receiver of claim 2, wherein the single-to-differential converter further 
comprises an auto threshold controller (Ide, 102 in Fig. 30) which detects maximum and minimum levels 
(Ide, peak and bottom detecting circuits) of the single voltage signal and provides a substantial middle 
value of the maximum and minimum levels as a first input to the differential amplifier (Ide, "intermediate 
value"incol. 2,1. 4-9). 

Regarding claim 4, Ono in view of Ide and Hatakevama discloses: 
The burst mode optical receiver of claim 3, wherein the auto threshold controller comprises: 
a top holder which detects the maximum level of the single voltage signal and holds the maximum 
level for a predetermined period of time (Ide, peak detecting circuit in Fig. 30); 

a bottom holder which detects the minimum level of the single voltage signal and holds the 
minimum level for a predetermined period of time (Ide, bottom detecting circuit in Fig. 30); and 

a voltage dixnder which detects the substantial middle value of the maximum and the minimum 
levels (Ide, voltage di\dding circuit in Fig. 30). 
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Regarding claim 6, One in view of Ide and Hatakeyama discloses: 
The burst mode optical receiver of claim 1, wherein the Hmiting ampHfier is a differential 
amplifier (Hatakeyama, notice the positive-phase and negative-phase output signals from limiter 
amplifiers LIM) that operates in a linear region (amplifiers commonly operate in a linear region). 
Regarding claim 9, One in \dew of Ide and Hatakeyama discloses: 

The burst mode optical receiver of claim 1, wherein the post amplifier comprises cascaded sets, 
each of the sets comprising: 

a first limiting amplifier (e.g., Hatakeyama, LIM(i) in Fig. 7) which amplifies the differential 
signals output from the single-to-differential converter and cancels the offsets inherited from the 
differential signals or the offset occurring during the amplification according to the predetermined control 
signal (Hatakeyama, offset compensation in LIM(i)); 

an auto offset cancellation portion (e.g., Hatakeyama, PD(i)P and PD(i)N and AMP(i) and 
summers in Fig. 7) which calculates a difference between the outputs of the first limiting amplifier, 
amplifies the difference (Hatakeyama, AMP(i)), and provides the amplification result as the 
predetermined control signal to the first limiting amplifier (Hatakeyama, summers); and 

a second limiting amplifier (e.g., Hatakeyama, LIM(2)) which ampUfies differential signals output 
from the first limiting amplifier; and 

wherein the differential signal is output from the single-to-differential converter for the first set 
(LIM(i) of Fig. 7 of Hatakeyama after AMP of Fig. 41 of Ono) and output from the second hmiting 
amplifier of tlie previous set for the subsequent sets (e.g., LIM(3) of Fig. 7 of Hatakeyama after LIM(2) of 
Fig. 7 of Hatakeyama) . and the auto-offset cancellation portion comprises: 

a the peak valiie sensor which detects the maximum and minimum levels from the output of the 
first limiting amplifier Ce.g.. Hatakeyama. PDCilP or PD(i)N in Fig. 7): and 

the error amplifier fe.g.. Hatakevama. AMPf 1) in Fig. 7) . 

Regarding claim 10, Ono in view of Ide and Hatakeyama discloses: 
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The burst mode optical receiver of claim 9, wherein the first or second limiting amplifier is a 
differential amplifier (Hatakeyama, notice the positive-phase and negative-phase output signals from 
limiter amplifiers LIM) that operates in a linear region (amplifiers commonly operate in a linear region). 

Response to Arguments 

11. AppHcant's arguments filed 07 January 2008 have been fully considered but they are not 
persuasive. Applicant's most recently filed document is a Request for Continued Examination (RCE) filed 
on 07 January 2008. This RCE does not include any additional remarks concerning the standing 
rejections of the claims. However, the RCE does include the following remark: "Consider the arguments 
in the Response filed on June 8, 2007" (RCE Transmittal form, item i.a .ii.). Examiner already considered 
these arguments and concluded that they were not persuasive (see the Final Rejection mailed on 28 
August 2007, p. 8-9). 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
Hirose et al. ("An ultracompact, 2-cc-size, low-power 2.5-Gb/s optical receiver module 

incorporating an MU receptacle") is cited to show a post amplifier comprising a series of sets, each of tlie 
sets comprising a limiting amplifier and an auto-offset cancellation portion (Fig. 8). 

13. Any inquiry concerning tliis communication or earlier communications from the examiner should 
be directed to DAVID S. KIM whose telephone number is (571)272-3033. The examiner can normally be 
reached on Mon.-Fri. 9 AM to 5 PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kenneth N. Vanderpuye can be reached on 571-272-3078. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 
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/D. S. K./ 

Examiner, Art Unit 2613 




